We have prepared a dry film for the enzymic determination of total serum cholesterol. It consists of a transparent support bearing a buffered gelatin layer, and a white reflective spreading layer that contains all of the necessary components for the detection of cholesterol. The method is based on (a) hydrolysis of cholesterol esters to cholesterol by cholesterol ester hydrolase (EC 3.1.1.13), (b) We describe here a dry film for the determination of total serum cholesterol.
The structure of the film is outlined in Figure   1 . A transparent support is coatedwith a gelatin layer and an isotropically porous polymer spreading layer. In addition to spreading and uniformly metering the serum sample and providing a white reflective background for reflection densitometry (1), the spreading layer contains all of the necessary components (enzymes, dye precursor, surfactant, and buffer) for the detection of cholesterol.
The gelatin layer minimizes the spot size differential between high-and lowconcentration protein solutions and enhances reaction kinetics of fluids that contain high concentrations of cholesterol and protein.
The enzymic method for cholesterol determination described here is similar to that described by Allain et al. (3) except that a different chromogen system is used. The reaction scheme used in the dry film is shown in Figure 2 . Cholesterol and cholesterol esters are freed from the lipoprotein complexes by the surfactant Triton X-100. The cholesterol esters are hydrolyzed to cholesterol by cholesterol ester hydrolase; all of the cholesterol is then oxidized to cholest-4-en-3 -one and hydrogen peroxide, with cholesterol oxidase as the catalyst; and finally, hydrogen peroxide oxidizes a triarylimidazole leuco dye in the presence of peroxidase to generate a dye.
Materials and Methods
Cholesterol ester hydrolase (EC 3.1. For comparison with estimates obtained with the dry film, cholesterol concentrations in calibrators and in patients' sera were also determined by a manual Abell-Kendail method (4).
Results

Coating Parameters
The analysis of cholesterol presented two unique technical hurdles in dry-film design.
The first challenge was the hydrophobic nature of cholesterol, which inhibits its diffusion from the spreading layer to an underlying reagent layer. This differs from the behavior of glucose in the glucose test film, in which all of the components necessary for the quantitation of glucose can be included in the reagent layer, because glucose can readily diffuse from the spreading layer to the reagent layer. Both of these technical hurdles were overcome by incorporating all of the enzymes and the dye precursor in the spreading layer. In this format, cholesterol does not have to diffuse, and the peroxidase and the dye precursor in the spreading layer can compete effectively with the pseudoperoxidase activity of hemoglobin for hydrogen peroxide. In this form of dry film, 500 mg of hemoglobin per liter interfered by <2% at a cholesterol test value of 2480 mg/L. We changed the pigment in the spreading layer from titanium dioxide to barium sulfate, because the barium sulfate spreading layer becomes more translucent when wet and retains adequate sensitivity.
The reflectance spectrum for the dye in the dry film is shown in Figure 3 . The dye has an absorption maximum Fig. 4 Because of the translucence of the spreading layer when wet and the high molar absorptivity of the dye, we read reflectance at 540 nm to reduce dye density at high cholesterol concentrations and allow a wider range of concentrations to be measured without first diluting the sample.
Quantitation of the Dye Reaction
When 10 zL of undiluted serum is spotted on the dry film, the resulting dye in proportion to the concentration of cholesterol is measured by reflection densitometry after 5 mm at 37 #{176}C. Figure 4 shows percent reflectance vs time for two cholesterol test fluids containing different amounts of total protein. In our system the reactions are nearly complete in This will extend the dynamic range to 16 500 mgfL. Thedata in Figure 6 and Table1 summarize precision and accuracy. Figure 6 shows a linear regression plot for fresh serum samples from two local hospitals as well as a few frozen samples from a lipid clinic, which were assayed over an (Table 1) . Table 2 summarizes the interferents tested on the dry film.
Fluid
The substances were added separately at the designated concentrations to a pool of normal serum. Bias is calculated as the difference between the values obtained by use of the film with and without the interferents.
Of the interferents tested, only triglycerides (as egg-yolk extract) and protein have shown biases greater than 124 mg/L (5%). When we attempted to correlate bias with protein concentration in patients' samples, we saw no significant biases. Further studies with lipemic sera suggest that significant positive biases occur only if the triglycerides exceed 8000 mgfL. The two samples from the accuracy study with 17 and 50 g/L of triglycerides did not produce significant biases on the dry film ( Figure   6 ).
Long-term-storage studies show that the dry film is stable for at least 12 months at 4 #{176}C and 50% relative humidity. 
